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1.  OVERVIEW 

The  transport  properties  of  carriers  in  the  inversion  layer  was  studied  by  using  the  thick-gate  uni¬ 
form  channel  field  MOS  transistor.  Using  devices  with  sub-lOOnm  channel  lengths,  we  per¬ 
formed  an  extensive  investigation  of  ballistic  transport  in  inversion  layer  under  uniform  field 
condition.  We  experimentally  address  the  effect  of  a  wide  range  of  parameters  on  the  high-field 
transport  of  inversion  layer  electrons  and  holes.  Our  findings  point  to  electron  velocity  overshoot 
at  room  temperature,  dependence  of  electron  and  hole  saturation  velocities  on  nitridation  of  the 
gate  oxide,  dependence  of  the  high-field  drift  velocity  on  the  effective  vertical  field,  and  relative 
insensitivity  of  electron  and  hole  mobility  and  saturation  velocity  to  moderate  surface  roughness. 

The  new  quantitive  data  were  used  to  calibrate  a  commercial  device  simulator,  MEDICI.  The  cal¬ 
ibrated  simulator  was  further  used  to  predict  the  impact  of  velocity  overshoot  on  future  MOS- 
FETs.  20%  current  improvements  is  predicted  for  0.1  |im  MOSFETs. 

The  objective  is  to  directly  measure  electron  and  hole  velocity  versus  electric  field  in  structures  as 
short  as  lOOOA  and  in  nearly  uniform  field  at  both  300  and  80  K.  The  results  will  be  the  first 
direct  observations  of  velocity  overshoot  in  silicon.  We  will  use  these  data  to  calibrate  existing 
Monte  Carlo  or  energy-transport  device  simulators  in  collaboration  with  others. 

This  augmentation  project  has  ended  on  July  31,  1997.  We  reported  the  results  of  a  comprehen¬ 
sive  experimental  study  of  electron  and  hole  velocity  overshoot  in  MOSFET  inversion  layers 
[1,2].  These  results  were  used  to  calibrate  a  widely  used  device  simulator  MEDICI  [3],  therefore, 
the  entire  semiconductor  industry  can  reap  the  benefit  of  this  research  project. 
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